Neurohormonal modulation in heart failure: ACE inhibition and beyond.
Angiotensin converting enzyme (ACE) inhibition undoubtedly has become the cornerstone of heart failure treatment. Useful in each stage, it should possibly be considered first-line treatment in many patients with mild heart failure in whom fluid retention is not clearly present. Careful consideration of the optimal dose for the individual is important. Until further data are available concerning the efficacy and tolerability of high and low doses, the clinician should consider the target doses used in large controlled heart failure trials. Even under optimal dosing conditions, it is likely that ACE inhibition may not suffice in completely modulating the extensive neurohormonal stimulation extant in heart failure. In part this may result from a breakthrough of the ACE inhibitor effect as well as from activation of hormones and peptides that may not be affected by ACE inhibition. Also, a substantial proportion of patients may not tolerate sufficient ACE inhibition. Alternative or additional therapy aimed at modulating neurohormonal activation concerns interference with other parts of the renin angiotensin system, such as angiotensin II receptor and aldosterone receptor antagonism. Sympathetic activity and catecholamine levels may decrease with dopaminergic D2 agonists and, possibly, beta-blockade; in the latter, this may be confined to patients with pre-existing sympathetic over-activation. Increasing circulating levels of atrial natriuretic peptide via neutral endopeptidase inhibition may offer an alternative way to increase diuresis and natriuresis without neuroendocrine stimulation. Novel possibilities that have not yet been tested sufficiently in patients with heart failure include endothelin receptor antagonism, arginine vasopressin antagonism, and renin inhibition. Finally, digitalis glycosides may be considered neurohormonal modulators in addition to being positive inotropes. Heart failure is a complex condition that involves many organs and systems besides the heart. Polypharmacy tailored to the individual is mandatory. It is thus necessary to investigate approaches to the modulation of neurohormonal activation beyond ACE inhibition.